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Purpose

Scope

DESIGN BASIS
Design Inputs

INTRODUCTION

Provide a pipe hanger design for 1 - 12" diameter steel pipe.
Provide calculations and details for the pipe hanger design.

Design a trapeze hanger system with for 1 - 12" diameter steel pipe, with
lateral seismic restraint.

The LDCC facility is considered a Performance Category (PC) 1 facility.
Piping and component weights provided by Mechanical Engineer and
from manufacturers printed information.

LANL Facility Engineering Manual, Chapter 5 (Ref. 1)
LANL Specification Section 13085, Seismic Protection (Ref. 2)

The capacity of the third floor framing system is adequate to carry the

additional loads imposed by this piping project and future project needs -
(Ref. 3442.053 . SCAL.001).

(1) LANL Facility Engineering Manual, Chapter 5
(2) LANL Specification Section 13085, Seismic Protection

(4) AISC Manual of Steel Construction, 9th Edition

Hand calculations were used to prepare these calculations.

Design calculations and details have been provided to support piping for

Criteria
Assumptions
REFERENCES
(3) ASCE 7-98
(5) IBC 2000
(6) DOE-STD-1020-94
(7) 3442.053.SCAL.001
METHODS
RESULTS AND
CONCLUSIONS this project.
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P 1000© CHANNEL AND COMBINATIONS

" 1% UNISTRUT CHANNEL WIDTH SERIES

e 19—
%"»H’« /HE %"

al 1 P 1000 channel and combinations are roll
o)y fr" formed from 12 gauge (.105") strip steel.
IS G 1
l T .7(39" Standard lengths 10 and 20 feet.
) < 36 g :
) R P WT. LBS./C 190

P 1000 CHANNEL

19" |

rﬂ { i
|
|
2

P1001 C _P1001K .
1% '

2.475"

1
| +,_+
ave" L}
L+ 2.40"
L ‘2 Li WT. LBS./C 570

P 1001 A3

o —
- a0 . ) { 3w 1-
d | - ‘

. 2

WT.LBS./C 570 2 1.3187

WT. LBS./C 760

P 1001 C3 P 1001 C41

478"

WT. LBS./C 335 WT. LBS./C 670

/16"

P 1003 P 1004 A
BEAM LOAPS

Aliowable uniformly distributed loads are listed for various simple spans, that is, beam on two supports. if load
is concentrated at center of span, multiply load from table by 0.5 and corresponding deflection by 0.8.
Stress 25,000 #/sq. in. — Recommended for use where deflection is not a factor on long spans.
Deflection 1/240 span — Recommended for use when deflection is a factor.

COLUMN LOADS

Cotumn loadings are for allowable axial foads for the unsupported heights listed and inciude a K value of 0.80.
For other K values see page 112. if loads are eccentric, ioads should be reduced according to standard
practice.



P 1000® CHANNEL AND COMBINATIONS

" 1% UNISTRUT CHANNEL WIDTH'SERIES

NOTE: “Long span deep beams should be supported in a manner to prevent rotation at supports and tied / 7[
’f’ between supports to prevent twist.”
BEAM AND COLUMN DATA
" BEAM
SPAN : UNIFORM MAX. LOAD MAX. LOAD
. OR UNIFORM v UNIFORM LOAD @ OF COLUMN OF COLUMN
UNBRACED LOAD @ DEFLECTION@ LOAD @ DEFLECTION@  DEFLECTION= LOADED @ LOADED @
L HEIGHT ] CHANNEL Pl L — 20000 B! 20000 31 1[240 SEAN &8, SLOTFACE ]
P1000 1690 06 1350 04 — 9800 4000
P1001 2480* 02 2480* 02 — 22500 6200
24" ~ P1001C41. 4970* 02 4970* 02 —_ 45700 12500
T P1004A 5860* 01 5860* 01 —_ 45800 12000
P1001K 2550 02 2550 02 — 23000 7100
P1000 1130 12 900 10 — 8200 3700
) P1001 2480* 05 2480* 05 — 21600 6100
36" P1001C41 4970* 05 4970* 05 — 44800 12300
P1004A 5860* 03 5860* 03 - 43500 11900
P1001K 2550 05 2550 05 — 21000 6700
P1000 850 22 680 18 760 6500 3500
. P1001 2380 a3 1900 10 — 20400 5900
48" P1001C41 4770 13 3820 - A0 — 43600 12000
P1004A 5680* 07 5550 o7 — 40800 11600
» P1001K 2650 13 2050 10 — 18600 6100
P1000 680 .35 540 28 490 5000 2700
- P1001 1800 20 1620 16 — 18900 5600
60" P1001C41 3820 20 3050 16 - 42000 11600
P1004A 5550 13 4440 10 — 37800 11300
P1001K 2050 A9 1650 16 — 15900 5100
P1000 560 .50 450 .40 340 4000 2100
P1001 1590 28 1270 23 — 17000 5100
72" P1001C41 3180 28 2540 23 — 40000 11100
P1004A 4630 19 3700 A5 — 34500 10700
P1001K 1700 .28 1370 23 — 12800 4000
P1000 480 68 390 54 250 3400 1800
3 P1001 1360 38 1090 31 1240 14800 4600
84" P1001C41 2730 .38 2180 3 2490 37800 10500
P1004A 3970 26 3170 20 — 30800 9900
P1001K 1450 .38 1180 31 1350 9600 3200
P1000 420 89 340 71 190 2900 1600
_ P1001 1190 50 950 40 950 12300 4000
- 96" P1001C41 2380 50 1910 40 1900 35100 10000
P1004A 3470 33 2780 27 —_ 26800 9000
P1001K 1300 50 1050 40 1050 7400 2500
P1000 380 112 300 ' 80 150 2600 1400
P1001 1060 63 850 51 750 9700 3400
108" P1001CAat 2120 63 1700 51 1500 32200 9300
P1004A 3080 42 2470 .34 — 22500 7900
P1001K 1150 63 920 51 810 5800 *x
P1000 340 1.39 270 1.11 120 2200 1200
P1001 950 .78 760 63 610 7900 2900
120" P1001C41 1910 78 1530 83 1220 28800 8700
P1004A 2780 52 2220 42 2660 18300 6900
P1001K 1050 78 820 63 660 4700 %
*LOAD UIMITED BY SPOT WELD SHEAR **:LL EXCEEDS (200)
ELEMENTS OF §ECTION AREA OF AXIS 1-1 AXIS 2-2
WT./FT. SECTION i ) L4 ! S r
CHANNEL LBS. SQ. IN. in.* in2 in. In. In2 In.
P 1000 1.80 555 186 203 579 239 294 655
P 1003 3.35 975 325 261 577 799 400 905
P 1001 3.80 1.110 930 572 915 478 588 656
P 1001 D3 5.70 1.665 1.302 699 844 1.450 892 933
P 1001 C3 570 1.665 1.413 745 921 1.521 788 956
P 1001 C41 7.60 2220 1.860 1.145 915 2.422 1.490 1.044
P 10013 5.70 1.665 3132 1.267 1.371 717 882 656
P 1004 A 6.70 1.950 4.062 1.666 1.443 1,107 1.207 754
P 1000 K 3.50 1.026 1.005 618 989 .286 352 528
{ — Moment of Inertia . § — Section Modulus

r — Radius of Gyration
STRENGTH OF P 1010 NUTS USED IN P 1000 CHANNEL

Resistance to Slip — 1500 Lbs. per bolt

Pull Qut Strength — 2000 Lbs. per bolt

Minimum Safety Factor of 3
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" Grinnell

beam clamps

*UFS beam clamp
with weldless eye nut
right-hand thread: fig. 292
left-hand thread: fig. 292L

MATERIAL: Forged steel.
FINISH: Black or galvanized.

SERVICE: For suspension of heavy loads from
American Standard l-beams and wide flange beams

with flange widths to 15 inches and flange thickness to
1.031.

APPROVALS: Complies with Federal Specification
WW-H-171E (Type 28 without links; Type 29 with finks)
and Manufacturers Standardization Society SP-69
(Type 28 without links; Type 29 with links).

INSTALLATION: Fit jaws over edges of lower beam

flange and tighten nuts on tie rod to lock clamp in
place. :

FEATURES:

o Weldless eye nut provides for horizontal pipe move-
ment without binding.

* Weldless eye nut is furnished tapped to any speci-
fied size up to the maximum rod size.

e Tie rod assures a tight non-slip fit to the beam.

ORDERING: Specify clamp size, figure number,
name, rod size.

NOTE: The application of a load to a structural beam by means of
a beam clamp produces a transverse stress, perpendicular to the
axis of the beam, in the flange to which the load is applied.

»

Size per load, beam flange width and rod size

*UFS - Universal Forged Steel

loads e weights e

dimensions (inches)

clamp

maximum

maximum

weight

maximum jaw and
size rod size recommended (approximate) beam flange eye nut
no. A load, b= Ibs each thickness B v size
1 Ya 2710 3.9 .60 1Va 22 —11
2 1 4960 9.2 60 116 1% | F 202 —2/2 §
3e 1 4960 13.0 80 1116 o 292220
4 1 4960 21.7 1.031 1% € 29023128
Se 1 4960 33.9 1.031 12 e |3 292-—3/2 »
6 12 11500 23.9 1.031 2% 9_3 292 —3/3 5
Te 1%, 11500 35.8 1.031 2% £ 292—-3/38
8 2 11500 36.8 1.031 4%/1¢ Vs 292 — 3/4
® Based on the allowable stresses shown in the ASME Code for Pressure Piping.
rod take-out (inches)
clamp rod take-out, E
size for width of beam flange
no. 3 4 5 [ 7 8 9 10 11 12 13 14 15
1 4v, 45/1¢ 4716 3% 2%
2 4% 47/1s 4y 33 K
Je 5'5/16 6 5516 5
4 6'3/1s 6% 6% 5% 57 53 446
Se 81 7Ya 7V 6% 6%/16
6 7316 7 6% 6Ya 65/16 513/4¢ 5316
7e 8%z 1337 72 7 67/16
8 8% 87/16 816 7% 7% TYa 6%

*Furnished with links.

*Note: See page ph-163 for load capacity of rod.

ph-28



Grinnell

L7

structural attachments

structural welding lug SIZE RANGE: Short lug is available for use with %2

fig. 55 through 3% inch rod; long lug may be used with V2
through 2 inch rod. v

MATERIAL: Carbon Steel.

FINISH: Black.

SERVICE: For attachment to structural steel in con-

junction with the Fig. 299 clevis and with type B and C

spring hanger.

APPROVALS: Complies with Manufacturers 7

Standardization Society SP-69 (Type 57).

ORDERING: Specify rod size, figure number, name "
and whether short or long lug is required.

S | S

%““T““"ﬁ“"

PR
\69/! t

#
L

] Y
loads e weights e dimensions (inches)
maximum
recommended wgt (approx) rod take out
rod load, lhs ibs each pin H
size or
(inches) short long short long bolt F short long R T w
2 1130 1130 .48 75 5/s Yhe 1 3 1Ys a 2
e 1810 1810 41 68 s 316 12 3 1'a Ya 2%
% 2710 2710 60 1.0 fe She 1'% 3 1Ya s 21
fa 3770 3770 71 .98 1 1'% 2 3 1Y % 2%
1 4960 4960 1.2 1.6 1% 1a 2 3 1% 2 3
1a 8000 8000 3.0 3.7 1% 1'% 3 4 2 s 4
1% 11630 11630 4.8 6.4 15/ 1% 3 4 2% 3a 5
134 15700 15700 4.7 6.3 17 2 3 4% 2% 3a 5
2 20700 20700 7.2 8.8 2Va 2% 4 4 3 s 6
2Ya 27200 7.6 2%k 258 4 3 3a 6
2 33500 15.5 2%4 2% 4, 4 1 8
2%/ 41580 15.1 3 3% 4 4 1 8
3 50580 16.0 3Ya 3% 5 4 1 8
3 60480 18.9 3 3% 5 4% 1 9
3% 71280 31.3 3% 3 6 4% 1Yze 9
3% 82890 359 4 4/ 3] 4% | 1ae 1+ 9
= Based on the allowable stresses shown in the ASME Code for Pressure Piping. o o %
ph-39




pipe roll stand

complete fig. 271

plpe roll and rod: fig. 272
pipe roll only: fig. 273

ioads e weights

/S/Grinnell

pipe rolls
SIZE RANGE: 2 through 42 inch pipe.
MATERIAL: Cast iron roll and stand.
FINISH: Black or galvanized.

SERVICE: For support of pipe where longitudinal move-
ment resulting from expansion and contraction may take
place but vertical adjustment is unnecessary.

MAXIMUM TEMPERATURE: 450°F at roller.

APPROVALS: Complies with Federal Specification
WW-H-171 E (Type 45) and Manufacturers Standardi-
zation Society SP-69 (Type 44).

INSTALLATION:

(1) Two cored holes *K” for anchorage bolts are provided
on all sizes for fastening stands to welded stands, to
welded steel brackets, structural supports, piers,
floors, etc.

(2) In addition, cored holes “N” at the four corners of the
stand are provided for anchorage purposes.

(3) The two cored holes “K” on sizes 2 to 6 inch are on
outside of stand (see dotted lines and dimension J').

(4) On all other sizes, the holes “K” are inside of uprights
(see dimension J).

HOW TO SIZE:

(1) If roll is to support bare pipe, select the size directly
from nominal pipe size (see below).

(2) If used with pipe covering protection saddle, see
pages ph-74-76 for size of pipe roll.

ORDERING: Specify pipe roll size, figure number, name.
Be certain to order oversized rolls where insulation
makes this necessary.

NOTE: Standard line of carbon steel base plates avail-
able.

pipe size 2to 3% 4106 8to 10 1210 14 16 10 20 " 24 30 36 to 42
max recom load, Ib e 390 950 2100 3075 4980 6100 7500 12000
compiete, fig. 271: wgt (approx) Ibs each 6.4 8.9 15.3 28.1 39.7 49.6 99.3 1520
roll and rod, fig. 272: wgt (approx) Ibs each .9 13.5 5.3 101 15.7 19.5 339 59.0
roll only, fig. 273: wgt (approx) ibs each 7 11.0 44 8.5 12.7 145 240 410
dimensions (inches)
pipe size A B [ D D E F G H J J KL M N R T v
2 3V 1%
1,
e | e Belw | 4 |ew | sw| 2n| 1% | v | . | 6% | 1| sl M| v 36 | 4
312 4% 2%
4 445 2%
5 516 3% | 26| 5% | 9% 5% § 3% | 2 V2 % | 1 Vs 8 Yo 4156 | 4%
6 6'/16 4
8 8" | 5Va| .y } s
10 9% | 6% 37e} T 6% | 6 | 3% Ya v4 1 Vs 78 5% 8% 7 5
12 1% 7V . . , , s . 6
14 12 8% 3% 9% 7%} 8 | 4 % | 5% 1 Y /) Y 10'5%/+s 916
16 13% 9%
18 14% 10% | 4va | 11%a 8% 1| 9 42 1% 6% 1 % | 1 16 | 1238 10V 62
20 15% 11% :
24 17% 13% | 4% | 12% 8% !l10 |47 | 1Va | T2 11 1% 1346 | 13%2 113 6%z
30 217% 16% | 58 | 15% 10% | 12V2 | 5% 1% 110 1 {1va {1V {1Ye | 17 14Ya 8
36 25% 20 ‘ 1 5 20 17 9
42 287 23% 5% | 18% 12 |15 6% |2 12 1 |12 | 1% |15

® Based on roil and stand only

ph-82



/9 Grinnel

protection saddie

-
-

pipe covering protection saddle _ SIZE RANGE: For use with % to 36 inch pipe.
for nominal thickness of covering: MATERIAL: Figs. 160, 161, 162, 163, 164 and 16%
1 inch: fig. 160 ‘ are curved carbon steel plate. Figs. 165A and 1662
1% i .h' fig. 161 are alloy steel manufactured from ASTM A-387 Grade
.2 Inc . 1g. 22 Chrome Molybdenum steel plate. Figs. 165A anc
2 inch: fig. 162 - 166A have a welded-in center plate in all sizes. All
2%z inch: fig. 163 other g;gggleﬁ ha\(/jela weldiﬁ—in (cj:glnter plat1e2fqr phipe
. £ sizes inch and larger. saddles are inches
2 ::22 ::9 :gg long with side edges turned up.
4 inch‘( Algl;)y)' fig. 165A ' SERVICE: Designed for high temperature service or

protect insulation against damage.

MAXIMUM TEMPERATURE: 650°F Carbon Steel,
950°F Alloy Steel.

APPROVALS: Complies with Federal Specification
WW-H-171E (Type 40A or Type 40B) and
Manufacturers Standardization Society SP-69 (Type
39A or Type 39B).

FEATURES: Permits finished, weathertight covering
at all points of pipe support. :

ORDERING: Specify pipe size, figure number, name.
Data for 42 inch size available on request.

FINISH: Black.

. . where heat losses are to be kept at a minimum and to
5%z inch (Alloy): fig. 166A

saddle with roll fig. 173 saddle with roll fig. 273

loads e weights e dimensions (inches)

center line of pipe to
center line of roli
actual size of pipe roli center line b
thickness figs. of pipe to figs.
pipe fig. max recom wgt (approx) of 171,175 figs. figs. outside of (171, 175 figs.
size no. ioad, Ibe ibs each covering 17 174, 181 n2n saddie C 177 174, 181 E
160¢ 1200 1.4 7, 2 2V2 2-3%2 1% 216 2% 2%
3 161e 1200 21 1716 3 3%z 2-3%2 2%/1s 2% 2% 2%
162¢ 1200 2.8 1% 4 5 2-312 246 3516 35/1¢ 3%
160e 1200 14 116 2Va 3 2-3Y2 113/46 25/18 2Va 26
1 161 1200 2.1 1916 3 4 2-3%2 25/16 2% 2% 3
162 1200 2.8 2% 4 5 2-3%2 2% 32 3 IVe
160 1200 1.4 T8 2V 3 2-3% 115/56 2V2 2716 2%6
161 1200 21 15% 3% 5 2-3% 2% 346 316 3316
R BN 1200 28 115/16 4 5 23 3 3% 3% 3116
163« 1200 36 271 5 6 4-6 3% 4% 4% 4%
160 1200 1.5 1 3 3%z 2-312 2% 2% 2% 216
161 1200 2.1 12 3% 5 2-3% 2% 3% 3l 3%1e
We | 6o 1800 3.2 2556 5 6 4-6 3 |4 4 I
163 1800 3.6 21346 6 8 4-6 3% 4% 4% 42
1200 1.7 116 3% 4 2-3%2 2% 3 2'5/1¢ 3'e
1 2(1)' 1200 23 19/4s 4 5 2-3%2 2% 3% 3%z 3:/ 16
2 162¢ 1800 3.2 2% 5 6 4-6 3% 4% 4V 416
1630 1800 3.6 2% 6 8 4-6 416 4% 4%316 41%
© 164e 1800 45 3% 8 8 4-6 415 5% 5% 5%
continued next page

M Maximum recommended loads are applicable only when saddle is used on a flat bearing surface and tack welded to pipe.
When saddle is used with a pipe roll, the maximum load for the assembly is the smaller of the two loads.
*® Saddles may require notching when used with a U-bolt.




Grinnell

“protection saddle

loads e weights e dimensions (inches) (continued)

2.0

center line of pipe to
center line of roll
actual - size of pipe roll center line D
thickness figs. of pipe to figs.

pipe fig. max recom wgt (approx) of 171,175 figs. tigs. outside of |171,175 | figs.

size no. load, ibs Ibs each covering 177 174,181 | 2711-277 saddle, C 177 174, 181 E
160 1200 1.7 116 3 5 2- 3% 216 3Va 3Va 35/16
161e 1200 2.8 17 5 6 4- 6 3516 4 4 3%%/1e

22 162¢ 1200 3.2 25/16 6 8 4- 6 3% 4V 454 4V,
163 1200 4.1 27 8 8 4- 6 4Ya 5% SVs 5
164+ 1200 4.5 KET) 8 10 4- 6 4% 5% 5% 5V
160 1200 1.9 1 4 5 2- 3% 215/16 312 3Ve 3%
161 1200 2.8 1%/16 5 6 4- 6 3% 45/1¢ 45/16 4V,

3 162¢ 1200 3.6 216 6 8 4- 6 4 413/44 431 416
163 1200 4.1 2%16 8 8 4- 6 41 /46 57/ 57/e 55/16
164+ 1200 4.9 316 8 10 8-10 5'/16 6 6 61/16
160 1200 23 1Va 5 6 4- 6 3/1s 4 4 3%5/1e
161 1200 3.2 113/4¢ 6 8 4- 6 346 4%/16 4946 4V

3. 162+ 1200 3.6 2Va 8 8 4- 6 45/46 5% 5% 5
163 1200 45 2% 8 10 8-10 4146 5% 5% 5146
164+ 1200 4.9 35/16 10 10 8-10 5% 6516 65/1¢ 6%
160 1200 23 1116 5 6 4- 6 3%16 4Ys 4V 43/46
161 1200 3.2 18/1s 6 8 4 6 Ays 4% 47 4%
162 1200 3.6 21 8 8 4- 6 4%/+6 5% 5% SYa

4 163 1200 4.5 2%16 8 10 8-10 5 515/4¢ 515/16 6
164+ 1200 4.9 3 10 10 8-10 5% 6916 6%1e 6%
165+ 1200 6.1 416 10 12 12-14 6'2 7% 75 7916
165A. 7200 11.6 414 10 12 12-14 6Ve 7% 7% 7516
166A. 7200 15.7 516 14 16 12-14 8% 9% s 95/16
160 1200 2.3 1 6 8 4- 6 4V 4134 413/ 4%
161 1200 3.2 1% 8 8 4 6 A4 5Y2 5V 5%
162 1200 3.6 2 8 10 8-10 5316 6 6118 6%

5 163 1200 4.5 2%16 10 10 8-10 55 6%/16 6%/16 6%
164 1200 4.9 3'1e 10 12 8-10 6%/16 7V 7va TVa
165 1200 6.1 4316 12 14 12-14 Ve 8316 8% 83/1¢
165A. 7200 11.6 43/4¢ 12 14 12-14 7V 8% 8% 8316
166A. 7200 15.7 5'/4¢ 16 16 12-14 8116 1016 1016 9%
160 1800 3.8 1 8 8 4-6 4v2 5% 5% 5V
161 1800 4.4 12 8 10 8-10 S1/16 5% 511/ 6
162 1800 5.7 2 10 10 8-10 51, 67/16 67/16 612

6 163 1800 6.5 22 10 12 8-10 63/16 7 7316 TVa
164 1800 7.7 3 12 12 8-10 69%/1¢ 756 75 75
165¢ 1800 10.2 4 14 16 12-14 7%16 9 9 8%
165As 7200 12.9 4 14 16 12-14 7% 9% 9 8136
166A 7200 16.3 5% 16 18 16-20 Qe 10% 10916 107/16
161 1800 5.8 112 10 12 8-10 6 7 ralit 7e
162 1800 6.3 2 10 12 8-10 6v2 7916 7916 7%
163 1800 72 246 12 14 8-10 TVa 85/16 82 85/1s

8 164 1800 7.7 3 14 16 12-14 YAL TS 9 ] 834
165 1800 10.2 43/1¢ 16 18 16-20 8146 10% 10% 9%
165A 7200 16.9 4316 16 18 16-20 811/16 1016 10% 9%
166A. 7200 22.6 5% 18 20 16-20 10Va 11% 1136 | 11%
161 1800 5.8 19/16 12 14 8-10 TVa 8%/16 812 85/16
162 1800 7.7 2'/16 14 16 12-14 75% 916 9 8'3/1s
163 1800 82 2%1s 14 16 12-14 8% 9% 9%/1e 95/16

10 164 1800 8.8 316 16 18 16-20 81/16 10%s 1016 10
165 1800 10.8 4116 18 20 16-20 9% 11Va 1% 11V
165A 7200 18.9 4'ss 18 20 16-20 916 11516 | 11% 11
166Ae 7200 243 5%16 20 22-24 1% 1215/1 12v2

W Maximum recommended loads are applicable only when saddie is used on a flat bearing surface and tack welded to pipe.
When saddle is used with a pipe roll, the maximum load for the assembly is the smaller of the two loads.

* Saddies may require notching when used with a U-bolt.

ph-75

continued next page




2 Grinnell
protection saddles continued
ﬁ{é’ loads e weights ¢ dimensions (inches)(continued)
center line of pipe to
center line of rofl
actual size of pipe roll center line D
thickness tigs. of pipe to
pipe tig. max recom | wgt (approx) of 171 tig. figs. outside of figs. fig.
size no. load, lbs Ibs each covering 177 181 271277 saddie, C 17,117 181 E
161 5000 7.8 19/16 14 16 12-14 8'/1s )7} 91, 91
162 5000 9.9 216 16 18 16-20 8% 10%6 | 106 | 10
163 5000 10.5 2% 16 18 16-20 9vs 10" | 10%6 | 10%
12 164 5000 114 31 18 20 16-20 9% 11% 11 11
165 5000 14.0 4vs 20 16-20 10916 | 12% 12316
165A 11140 28.0 4 20 16-20 11 12 12%
166A 11140 35.5 5916 24 22-24 12516 14v | .. 13146
161 5000 7.8 17 16 18 12-14 8% 10%6 | 10% 10"/16
162 5000 99 2 16 18 16-20 95/15 10% 1013/16 | 1071/4¢
163 5000 10.5 212 18 20 16-20 9% Mo5he | 1% 11346
14 164 5000 114 3 18 20 16-20 105/16 11% 113, 115
165 5000 14.0 4 20 22-24 115/16 12% 12%
165A 11140 27.6 4 20 22-24 119/1¢ 13Y16 12%
166A 11140 35.5 5Y 24 22-24 127% 14% 14Y
161 5000 8.4 112 18 20 16-20 91346 1Y 11Ya 11%
162 5000 104 2 18 20 16-20 10%16 11316 1% 11%/16
163 7200 111 212 20 16-20 10346 125/16 12316
16 164 7200 13.3 3 24 22-24 1116 127 12716
165 7200 15.3 4 24 22-24 123/1s 14% 13%
165A 11140 30.1 4 24 22-24 127/16 145/56 13%
. 166A 11140 40.0 SV 30 26-30 1313/46 16% 15%
161 5000 9.1 12 20 16-20 10346 125/16 12316
162 7200 104 2 20 22-24 115/16 12% 12116
163 7200 12.4 2Y2 24 22-24 115 13%16 “13%1s
18 164 7200 13.3 3 24 22-24 12Va 143/46 13%
165 7200 15.3 4 24 22-24 135/16 15Va 14%
165A 13370 40.3 4 24 .1 22-24 13% 15116 15%%
166A 13370 52.1 5V, 30 26-30 147 17% 16%
161 7200 10.4 1v2 24 22-24 115 13916 1316
162 7200 116 2 24 22-24 12V 14 13%
163 7200 12.4 2Y2 24 22-24 12% 141/4¢ 143/16
20 164 7200 134 3 24 22-24 135/1s 15Va 14%
165 7200 22.8 4 30 26-30 14V 17 15%
165A 13370 448 4 30 26-30 14% 17316 16%%
166A 13370 52.1 5V 30 26-30 16Vs 1815/16 17%
161 7200 123 1% 30 26-30 13% 165/16 15Y4
162 7200 13.4 2 30 26-30 14 167% 15%
163 7200 143 2V 30 26-30 14% 172 .. 167/1s
24 164 7200 203 3 ' 30 1 26-30 15Va 1816 17
165 7200 23.1 4 30 26-30 167/16 19Va 183/1s
165A 13370 454 4 30 26-30 1616 192 187/16
166A 13370 52.1 52 26-30 18 19%
161 7200 13.3 1vs 36-42 1675/16 18%
162 7200 14.0 2 36-42 172 19%
163 7200 20.0 2V 36-42 184 1915/16
30 164 7200 214 3 36-42 18% 20v2
165 7200 24.0 4 36-42 1956 212
165A 13370 47.9 4 36-42 19'5%/4s 2134
166A 13370 55.6 5V2 36-42 212 23%
161 7200 18.0 172 36-42 20V N 22V
162 7200 18.9 2 36-42 20'S/1¢ 225
163 7200 20.2 22 36-42 215/16 23%16
36 164 7200 21.6 3 36-42 217 23"/1s
165 7200 24.1 4 36-42 227 2416
165A 13370 48.3 4 36-42 23 25
166A 13370 55.8 5% 36-42 24% 262

M Maximum recommended loads are applicable only when saddle is used on a flat bearing surface and tack welded to pipe.
When saddle is used with a pipe roll, the maximum load for the assembly is the smaller of the two loads.
* Saddles may require notching when used with a U-bolt.
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Fig. 116
Bevel Washer

Size Range—3/8 thru 7/8 inch boit.
Material—Malleable lron.

Function—Designed to match %?zlg A B c Aﬁ%%)é'
taper of flange of I-beam or channel \L 318 1-1/4 1132 532 9

to permit right angle fastening of < A/\T 12 1-1/4  11/32 5/32 9
bolt. < 5/8 1-1/2 13/32 5/32 14
Finish—Plain. A B 3/4 1-1/2 15132 7132 16
Note—Auvailable in Electro- 718 2 916 7/32 33
Galvanized and HDG finish or c

Stainless Steel materials.

Order By—Figure number, size,

and finish.

Square Washer

size Range—3/8 thru 1 inch bolt.

‘Material—Carbon Steel. gg;_ %?Zl“és ﬁﬁ%ﬁ
Function—Heavy duty washer for use on top of 38 7716 >7
channels or angles to support hanger rod. @ 12 9/16 27
Finish—Plain. 5/8 11/16 47
Note—Available in Electro-Galvanized and HDG finish 3/4 13/16 42
or Stainless Steel materials. e 718 15/16 85
Order By—Figure number, size, and finish. 1 1-1/8 160

Fender or Overs:zed Washer

Size Range—1/4 thru 1/2 inch bolt.

. ,///\\

Material—Carbon Steel. ~ ROD INSIDEDI- OUTSIDE APPROX.
Function—To provide a greater e SIZE __AMETER DIAMETER WT./100
bearing surface than standard washer. ﬁ 1/4 5/16 1-1/2 3.3
Finish—Electro-Galvanized. \ — / 3/8 7116 1-1/2 3.0
Order By—Figure number and size. \\\\ / 112 9/16 2 2.8

5/10/2001 '83"



Fig. 113 Standard Hex Nut
Size Range—1/4 thru 1-1/2 inch.
Material—Carbon Steel.

Finish—Plain.

Note—Available in Electro-Gaivanized and

HDG finish or Stainless Steel materials.
Order By—Figure number, size, and finish.

Torel

INCORPORATED
 CORONA, CA (809)737-5699 P

WIDTH WIDTH

gg'; ACROSS ACROSS THICKNESS ﬁﬁ%ﬁ'
FLATS POINTS

4 7116 72 7132 7
5/16 12 37/64 17/64 1.1
38 916 21/32 21/64 16
172 34 55/64 716 37
58 1516  1-3/32 - 35/64 73
34 1158 15116 41/64 12
7/8 15116 1-33/64 3/4 19
1 1R 1-3/4 55/64 28
114 17/8  2-11/64 1-1/16 54

ig. 115 Flat Washer

1-9/32—

94

Size Range—1/4 thru 1-1/2 inch bolt.
Material—Carbon Steel.

Finish—Plain.

Note—Available in Electro-Galvanized and
HDG finish or Stainless Steel materials.
Order By—Figure number, size, and finish.

ROD SIZE OUTSIDE DIAMETER APPROX. WT./100

1/4 3/4 v
3/8 1 1.5
1/2 1-3/8 3.9
5/8 1-3/4 7.7
3/4 2 11
718 2-1/4 15

1 2-112 19
1-1/8 2-3/4 22
1-1/4 3 26
1-1/2 3172 39

5/10/2001
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|

Size Range—1/4 thru 1-1/2 inch.
Material—Carbon Steel.

Finish—Plain.

Note—Auvailable in Electro-Galvanized and
HDG finish or Stainless Steel materials.
Order By—Figure number, size, and finish.

e Fig. 114 Hea

WIDTH _ WIDTH
gg‘é ACROSS ACROSS THICKNESS ‘ﬁﬁ%’é‘
FLATS  POINTS -

1/4 112 37/64 15/64 1.2
5/16 9/16 21132 19/64 17
3/8 11/16 51/64 23/64 31
172 7/8 1-1/64 31/64 6.5
5/8 1-1116 1-15/64 39/64 12
3/4 1-1/4 1-29/64 47/64 19
718 1-7116 1-21/32 55/64 30
1 1-5/8 1-7/8 63/64 43
1-1/4 2. 5416 1-7132 79
1-1/2

2-3/8

2814 1-15/32 131

Lok Was

Size Range—3/8 thru 3/4 inch bolt.
Material—Carbon Steel.

Finish—Plain.

Note—Available in Electro-Galvanized and
HDG finish or Stainless Steel materials.
Order By—Figure number, size, and finish.

ROD OUTSIDE APPROX.
SIZE DIAMETER WT./100

3/8 1116 6
172 7/8 1.3
5/8 1-1/6 2.4
3/4 1-1/4 4.0
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7~ ~—Fig. 98 N
\_ Rod Stiffener 7 ’

Size Range—Secures 3/8 thru 7/8 inch hangm.\wwmmww,,m_. e
Material - Carbon Steel.

Function—Secures channel to hanger rod for
vertical seismic bracing.

Finish—Electro Galvanized.

Order By—Figure number.

Note—Available in HDG finish or Stainless Steel
materials.

Fig. 99

All Thread Rod Cut To Length
Size Range—3/8 thru 7/8 inch rod in 1 ROD MAX. REC. LOAD LBS.
inch increments. SIZE F%‘;0§ERV‘CE Tsthfgs
Material — Carbon Steel. 7
Maximum Temperature—750°F. ?; g 1?;8 13‘1‘8
dnish— Plain. 5/8 1810 1610
Order By—Figure number, rod 34 5716 5430
diameter, rod length, and finish. 78 3770 4360
Note—Available in Electro-Galvanized

and HDG finish or Stainless Steel
materials.

Fig. 100
All Thread Rod Full Lengths

ROD MAX. REC. LOAD LBS. APPROX.

Size Range—3/8 thru 7/8 inch rod

in 10 foot lengths. SIZE O e . PER 100FT
Material — Carbon Steel. -

. o 1/4 240 215 12
Maximum Temperature—750°F.

. . Plai 3/8 610 540 29
Finish— Plain. 1/2 1130 1010 53
Order By—Figure number, rod 5/8 1810 1610 84
diameter, and finish. 3/4 2710 2420 123

Note—Available in Electro-

718 3770 3360 169

Galvanized and HDG finish or 4960 4420 229
Stainless Steel materials. 8000 7140 360
11630 10370 510

511012001 "‘71"
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/ Fig. 982 “"””’“’“}
ble Sway Brace Attachment
Size Range - One size fits 1/8 thru)ﬁnehm;\_________«

stretched cable.

Material — Carbon Steel.

Function — Multi-functional attachment for sway bracing;
attaches sway brace to structure or to hanger. To be
used with 7 x 19 strand core pre-stretched galv. aircraft

cable and cable clamps (sold separately) as shown in the
details below.

Features— Attachment will fit multiple sizes of cable.
Will mount to any surface angle.

Finish — Electro-Galvanized.

Order By — Figure number, hole size and finish.

HOLE SIZE

(3/8 THRU 3/4 INCH)
HANGER ROD
OR FASTENER
TOLCO FiG. 982 8 (ROD STIFFENER ASSEMBLY)
SWIVEL CABLE B TOLSTRUT A-12 CHANNEL
SWAY BRACE

-

AIRCRAFT CABLE — 7

/ 7 X 19 STRAND CORE

= of
1 (TYP) L Y B
\‘ ,,;’”"‘fw
S~ TOLCO-FIG 983 g ; é E;
CABLE FAST ATTACH i e m—
(TYP) =

FiG.1CBS
CLEVIS CROSS
BOLT SPACER

W/ FIG. 98 ROD STIFFENER
o IF REQUIRED =

PRESTRECHED GALV.
AIR CRAFT CABLE
7 x 19 STRAND

Cable Diameter

Maximum Load Lbs.

1/8” 975*
3/16” 2050*
114" 2589

*Maximum load rating based on cable breaking strength

511012001
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